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HosicHuTe/IbHAA 3aANIUCKA
AKTYaJIbHOCTh

[TonsiTne QyHKIIMOHAIBHOW IPaMOTHOCTH CPAaBHUTEIBHO MOJIOJAO: MOSBIIOCH B KoHIE 60-x rogoB mponutoro Beka B gokymeHTax KOHECKO wu
mo3jHee BoOHUIO B o0mxon wuccienoBareneil. IlpumepHo mo cepemunsl 70-X TOMOB KOHILEIIMS M CTPATErHs WCCIEAOBAHHS CBS3BIBANIACH C
npohecCHOHANTBHOM JEATETLHOCTHIO JTIOJICH: KOMIIEHCAIMEH HeIOCTAIOIIUX 3HAHUN U YMEHHH B 3TOH cdepe.

B nanpHeiieM 3ToT noaxoa OblI MpU3HAH OJHOCTOPOHHUM. DYyHKIIMOHANIbHAS IPAMOTHOCTh CTalla pacCMaTpUBAaThCs B 00Jiee IHUPOKOM CMBICTIE!
BKJIFOYATh KOMIBIOTEPHYIO TPAMOTHOCTD, TIOJIMTHYECKYFO, SKOHOMUYECKYIO TPaMOTHOCTD U T.]I.

B Takom koHTekcTe (YHKIMOHAIBHAS TPAMOTHOCTH BBICTYIAE€T KaK CIIOCOO COIMAILHOW OPHEHTAIUU JIMIHOCTH, WHTETPUPYIOIICH CBS3b
00pa3oBaHus (B IEPBYIO OUEpeIb OOIIETO) C MHOTOTUTAHOBOW YEJIOBEUECKOM e TETLHOCTBIO.

MOHHUTOPHHIOBBIM HCCIIEJIOBAHMEM KadecTBa 001Iero oOpa3oBaHUs, IPU3BAaHHBIM OTBETUTH Ha Bompoc: «ObnamaroT au yyamiuecs 15-netnero
BO3pacTa, TMOyYUBIIHE 00s3aTelbHOE o0Iee 00pa3oBaHWe, 3HAHUSAMU W YMEHHSIMH, HEOOXOAMMBIMH MM JUIS TOJHOLEHHOTO ()YHKIIMOHHPOBAHUS B
COBPEMEHHOM O0IIecTBE, T.€. JJIS PelIeHUs] NIMPOKOTo JAMAaNa3oHa 3a/1ad B Pa3IMYHBIX cepax deToBEeYeCKON NeSTEIbHOCTH, OOIIEHUs U COIMalIbHBIX
oTHomeHui?»?, - senserca PISA (Programme for International Student Assessment). U ¢pyHKIMOHANBHAS FPaMOTHOCTL HOHMMaeTcst PISA kak 3HaHUS U
yMEHUs, HEOOXOAUMBIC TSI TIOJTHOIICHHOTO (DYHKIIMOHMPOBAHHUS YEIOBEKa B COBPEeMEHHOM ooOmiecTBe. PISA B CBOMX MOHUTOPHHIax OIICHUBAET 4 BUAA
IrPaMOTHOCTH: YUTATEIbCKYI0, MATEMAaTHUYECKYIO, ECTECTBEHHOHAYYHYIO M()UHAHCOBYIO.

[Ipob6nema pa3BuTHs GyHKIMOHAIBHONW rpaMOTHOCTH oOyuatomuxcsi B Poccun akryanmsupoBanack B 2018 roay Omaromapst Ykaszy Ilpesupenrta
P® ot
7 mas 2018 1. Ne 204 «O HanMoHaJIBHBIX IENSX M CTpaTeTHUeCKuX 3a1adax pa3sutus Poccutickoii®eneparuu Ha nepuon 10 2024 roga». CornacHo Ykasy,
«B 2024 roxy HE0OX0UMO <...> 00€CTICUNUTh III00ATBPHYI0 KOHKYPEHTOCIIOCOOHOCTh POCCHICKOTO 00Opa3oBaHms, BXOoxaeHHe Poccuiickoii Denepanyu B

gycno 10 Beaymux cTpaH MUpa MO KauecTBy obmiero oopasosanus»2. II0ckoabKy GyHKIHOHAIbHAS FPAMOTHOCTh HOHMMAETCA KAaK COBOKYIHOCTb
3HAaHUW U YMEHUi, 00ecreynBaoIIMX MOJHOIICHHOE (PYHKIIMOHHUPOBAHUE YEIOBEKa B COBPEMEHHOM OOIIECTBE, €€ pa3BUTHE Y HIKOJIbHHUKOB

HEO0OXOIMMO HE TOJIBKO JIJIsl TIOBBIIICHUS pe3yabTaToB MOHUTOpUHra  PISA, KaK dakra nOKa3zaTeNbCTBA BBITIOJTHEHUS

[IpaBuTenscTBOM P®nocrasnennsix nepen HuM [IpesuaeHtom 3a- nad, HO U A7 pa3BUTHSL POCCUICKOTO 00IIecTBa B
LEIOM.

Huskuit ypoBeHb (GyHKIMOHAIBHONH T'PaMOTHOCTH MOJPACTAIOIIEro MOKOJEHUS 3aTPyAHAET HMX aJanTalHui0 U COIMATH3AIMI0 B COLIMYME.
CoBpeMEHHOMY POCCHIICKOMY 00IIeCTBYHYXHBI 3((PEKTUBHBIE TPakIaHe, CHOCOOHbIE MAKCUMAIBHO PEean30BaTh CBOM MOTEHIIMATbHBIE BO3MOKHOCTH B
TPYIOBOM U MPOQEeCcCHOHANBHON NEATENBHOCTH, U TeM CaMbIM MPUHECTH MOJIb3Y OOIIECTBY, COCOOCTBOBATH PAa3BUTHIO CTPaHbl. JTHM OOBSCHSAETCS
aKTyallbHOCTH MPOOIEeMbl Pa3BUTHS GYHKIIMOHATHHON TPAMOTHOCTH Y IIKOJILHUKOB Ha YPOBHE OOIIIECTBA.

Pe3ynbpTaThl TIOHTUTIOAHBIX MCCIEI0OBaHUM, MPOBeeHHBIX Ha BbIOopkax 2000 u 2003 rr. ctpaHaMM-y4acTHUIIAMH MOHUTOpUHTOB PISA mokazanu,
YTO pe3yNbTaThl OICHKU (PYHKIIMOHAIBHONH TPaMOTHOCTH 15-TIETHHX Y4YalIuXCsl SIBJISIOTCS HAJCKHBIM HHIUKATOPOM JallbHEHIIed oO0pa3oBaTenbHOM
TPAEKTOPUM MONOABIX Nofell u ux OnarococtosHus®. JI060i IMKOJIBHUK XOYeT OBITh COLMANBHO YCHEIIHBIM, €0 POJUTENH TaKKe HAjeloTcs Ha
BBICOKHI YPOBEHBb OJIarornoydusi CBOero pebeHka BO B3pOCioi *u3HU. [109TOMYy aKTyallbHOCTh pa3BUTHUS (YHKIIMOHATHHONW TPaMOTHOCTH 00OCHOBaHA
€Il U TeM, YTO CyOBEKThI 00pa30BaTENILHOTO MPOIEcca 3aUNHTEPECOBAHBI B BRICOKUX aKaJeMHUYECKUX U COIMAIBHBIX TOCTIKEHUSX 00yUJArOIINXCsl, YeMY
CHocoOCTBYeT UX (YHKIIMOHATbHAS TPAMOTHOCTD.



Ienenonaranue

ITporpamma HalesleHa Ha pa3BUTHE:

CIOCOOHOCTH 4YenoBeKa (OPMYIHMPOBATH, MPHUMEHATh W WHTEPIPETHPOBATH MATEMATHKy B Pa3HOOOPA3HBIX KOHTEKCTaX. JTa CIIOCOOHOCTH
BKJIIOUAET MaTEMaTUUECKUE PACCYKJIEHUS, UCIIOJIb30BAHNE MAaTEMATUYECKUX OHATHH, IpoLeayp, (PakTOB U HHCTPYMEHTOB, YTOObI OITUCATh,00bSICHUTD U
npenckasarh sBieHus. OHa MOMOTaeT JIOASAM MOHATH POJIb MAaTEMAaTHKH B MHpPE, BBICKA3bIBATh XOPOIIO OOOCHOBAaHHBIC CYKICHUS M TMPHHUMAThH
pelIeHus, KOTOpble He0OX0 UMbl KOHCTPYKTUBHOMY, aKTUBHOMY U Pa3MBbIILISIONIEMY TPaX/IaHUHY (MaTeMaTu4ecKasi [paMOTHOCTb);

CIIOCOOHOCTH YeJIOBEKa MOHUMAaTh, UCI0JIb30BATh, OIIEHUBATh TEKCTHI, PA3MBIIIISATh O HUX U 3aHUMATbCS YTEHUEM Ui TOTO, YTOObI JOCTUTaTh
CBOMX LI€JIEH, PACIIMPATH CBOM 3HAHUS U BO3MOXHOCTH, Y4aCTBOBATh B COLIMAJIbHOM KU3HHU (UUTATENIbCKAs TPAMOTHOCTB);

CIIOCOOHOCTH 4€JIOBEKa OCBaMBaTh M HCIIOJIb30BATh €CTECTBEHHOHAYYHBbIE 3HAHMS JJISl PAclO3HAHUS U MOCTAHOBKHU BOIIPOCOB, JJII OCBOEHHUS
HOBBIX 3HaHWM, /1151 OOBSCHEHUS! €CTECTBEHHOHAYUYHBIX SBJIIEHUN M (OPMYIMPOBAHUS OCHOBAHHBIX Ha HAYYHBIX JOKa3aTeJIbCTBAX BBIBOJOB B CBSI3U C
€CTECTBEHHOHAayYHOU MpoOJIeMaTUKOM; MOHUMAaTh OCHOBHBIE OCOOEHHOCTH €CTECTBO3HAHUS Kak ()OpPMbI YEJIOBEYECKOTO MO3HAHMS; JEMOHCTPUPOBAThH
OCBEIOMJICHHOCTh B TOM, UYTO €CTECTBEHHBIE HAyKH M TEXHOJIOTHUS OKa3bIBAIOT BIMSHHE HAa MaTepUaIbHYIO, HHTEIUIEKTYaJbHYIO U KYJIbTYPHYIO C(epbl
oOuiecTBa; MNPOSBIATh AKTUBHYIO TPaKIAHCKYI0 MO3UIUI0 IMPH PACCMOTPEHUM MpoOJIeM, CBS3aHHBIX CECTECTBO3HAHUEM (E€CTeCTBEHHOHAyYHas
IPaMOTHOCTE)*;

CIIOCOOHOCTH 4YesloBeKa MNpUHUMAaTh S(P(GEKTUBHbIE pELIEHUS B Pa3HOOOpa3HbIX (PUHAHCOBBIX CHUTYAIUSX, CHOCOOCTBYIOUIMX YIIYYILIEHHUIO
(uHAHCOBOrO 0J1aroNnoy4YHst JUYHOCTHH OOIIECTBA, a TAKXKE BO3MOYKHOCTH Y4acCTHsI B SKOHOMHUECKOM KHU3HM.

I[Inanupyemble pe3yJbTaThl
MeTanpeaMeTHbIE H IPeIMETHbIE

['pamoTHOCTH
YuraTenbckas Maremarnueckas EcrectBeHHO- duHaHCcoBas
Hay4dHas
7 knace aHaJIM3UPYET U dbopmynupyer pacno3Haer u AHanuzupyer
YpoBeHb WHTETPUPYET MaTEeMaTHYeCKyI0 | UCCIIEIYeT JIMYHbIe, | HH(OPMALIUIO B
aHanu3a u uHdopmanuio, npo0ieMy Ha MECTHBIE, ®urHaHCOBOM
CUHTE3a MOJIYYEHHYIO U3 OCHOBE aHaju3a HallMOHAJIbHbIE, Konrekcre
TEKCTa CUTYyaLIHU r100anbHbIC
€CTECTBEHHOHAYY-
HBIE MTPOOJIEMEI B
pa3IM4YHOM
KOHTEKCTE
JINYHOCTHBIE
I'pamoTHOCTB
UuraTenbckas Maremartuueckas EcrecrBenno- ®uHaHCOBas
Hay4dHas
7 xnacc OILICHUBACT 00BsICHAET 00BsICHAET OuenuBaer
coJiep)KaHue IPaXXIAHCKYIO IPaXKIAHCKYIO ®uHaHCOBbIE




MPOYUTAHHOIO C | TIO3ULIUIO B MO3UIIHIO B JIEUCTBUS B
MO3UIIMU HOPM KOHKPETHBIX KOHKPETHBIX KonkpetHbix
MOpaJH U CUTYaIIMIX CUTYaIHIX CUTYaIHSX C
oOrmieyenose- 00L1eCTBEHHOI 0011eCTBEHHO I MO3ULUU HOPM
YECKUX YKU3HU Ha OCHOBE YKU3HU HA OCHOBE MOpaJH U
LIEHHOCTEH; MaTEeMaTHYECKUX €CTECTBEHHOHAay4- | oOleyuesoBe-
dbopmynupyer 3HAHUM C MO3ULUKA | HBIX 3HAHUH C Yeckux
COOCTBEHHYIO HOPM MOpaJy u MO3UIIMH HOPM [IEHHOCTEH,
MTO3UILUIO 110 oOureyenoBeyec- MOpaJH U npaB u
OTHOIIIEHUIO K KHX LIEHHOCTEH oO1reyeaoBeyec- O06s13aHHOCTEHR
MPOYUTAHHOMY KUX HEHHOCTEN I'paxxnanuHa
Crpansbl

XapakTepucTuKa 00pa3oBaTe/bLHOIO0 NpoLecca
PazpabGoTanHblii yaeOHO-TEMATHYECKUN TUTAaH TIPOTPAMMBI OTIMCBHIBAET COJIEPKAHUE MOJYJS M3 pacueTa OJHOTO/IBYX HacoB B Hemento. Tem He
MeHee, Kax10€ 00pa3oBaTeabHOE YUPEkKACHUE HHANBUAYAIBHO MPOESKTUPYET yUEOHBIHN TUIaH MO KaKIoWIapauiean U Mo KaXXI0MY MOJTYJIIO.
Pa3paboTunky mporpaMmbl peKOMEHIYIOT B KaXI0M Mapaijiend HauWHATh pealn3aliio MOy M0 GOPMHUPOBAHHUIO YNTATEIBCKON TPAMOTHOCTH.
1 4yeTBepTH — MOMYIB «UUTATENHCKAS TPAMOTHOCTBY.
Jlpyruie MOy/y MOTYT 110 TOTPEOHOCTSIM M BO3MOYKHOCTH OpraHU3allui UATH B TIOOOMIIOpAIKE, HAIPUMED:
2 4eTBEepTh — MOyl «MAaTeMaTHIECKas PAMOTHOCTEY,
3 YeTBepTh — MOMIYIb «ECTECTBEHHOHAYYHAS IPAMOTHOCTBY,
44eTBepTh — MOAYIIb «(UHAHCOBASI TPAMOTHOCTD).
[IporpamMma npeamnonaraeT MO3TAMHOE Pa3BUTHE Pa3IMYHbIX YMEHUM, COCTABISAIONINX OCHOBY ()YHKIIMOHAIbHONW I'PAMOTHOCTH.
B 7 xiacce oOyvaromuecs ydarcs aHAIM3UPOBATh U 00001IaTh (MHTErpUPOBATH)UH(OPMALINIO PA3IMYHOTO IPEIMETHOTO COJICPKAHUS B
pa3zHoM koHTekcte. [IpobieMbl, KOTOpbleydeHUKY HEOOX0AMMO MPOAHATU3UPOBATh U CHHTE3UPOBATh B €IMHYIO KAPTUHY MOTYT UMETh KaKJIMYHBIH,
MECTHBIH, TaK ¥ HAIlMOHAJbHBIN U TI00anbHbIi acriekThl. [IIkonbHUKKM JOMHKHBI OBIAJIETh YHUBEPCAIBHBIMU CIIOCO0OAMU aHaIN3a HH(pOpMAaLIUY U ee
MHTETPAIUH B €IMHOE 1IEJI0E.
®dopmbl aesTenbHOCTH: Oecena, IUanor, JUCKYCCus, 1e0aThl, KPYIJble CTOJbI, MOJICIHUPOBAHUE, UTPA, BUKTOPHUHA, KBECT, KBU3, TPOEKT.

B cootBercTBUM ¢ mpukazomM MuHoOpHayku Poccum ot 31.12.2015 Ne 1577 paGoune mporpammbl KypcoB, B TOM UHCII€ BHEYPOUHOW AEATENBHOCTH,
pa3pabaTbIBatOTCS Ha OCHOBE TPEOOBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa30BaTebHON MPOrpaMMbl OCHOBHOTO O0IEero 00pa3oBaHUs ¢ y4ETOM
OCHOBHBIX IPOTpaMM, BKJIIOYEHHBIX B €€ CTPYKTypy. B cBs3u ¢ 3TuM, LienecooOpa3HO MpoBeieHHE TeKyllel (BBINOJIHEHUE 3aJlaHuil B XOJie ypoKa),
pyOeKHOM (10 OKOHYaHUU KaXkKJI0TO MOYJIS), IPOMEXYTOUHOH (110 OKOHYAHUM roJia 00y4eHUs) U HTOTOBOM aTTecTaluu 1o JaHHOMY Kypcy B (hopmartax,
IPEyCMOTPEHHBIM METO/I0JIOTUEH M KPUTEPUAMHU OLIEHKU KayecTBa o01ero ooOpa3oBanus B 0011e00pa30BaTeIbHbIX OpraHU3alyax Ha OCHOBE MPAKTUKU
MEX/IyHapOIHbIX UCCIIeI0BaHUI KayecTBa MOATOTOBKU O0YJatOLTHXCS.



TEMATHYECKOE INTAHUPOBAHUE KYPCA BHEYPOUHOH JESTEJbHOCTHU
Mooyns: «Ocho6bl Yunancoeou 2pamonmnocnu)

7 xmacc
Ne Tema 3anaTus Koa-Bo DopMbI 1eITEJIbHOCTH
qacoB
1. | UTo Takoe HAJIOTU U MOYEMY MBI UX JOJKHBI
1 becenpl, uanoru, JUCKyCCUHu.
TJIATUTH?
2. | Bunsl nanoros. Ilogoxoauerii Haior. Kakue Hanoru 1
yIUIauyuBaloTCs B Balen cembe? [IeHs U HalloroBbie Kpyrslii cTon, urpa.
JIBTOTHI.
3. | Uro Takoe rocynapctBeHHbli OroxeT? Ha uto .
1 Urpa, Kpyriblii CTOJ, TUCKYCCUH.
PacXoIyIOTCs HaJOTOBbIEe COOpPHI?
4. | Buabl connanbHbIX mocoouit. Ecim uenoBek nmorepsii .
1 Kpyrmasliii cToi, urpa, KBecT.
paoory.
5. | Uctopus BozHUKHOBeHUs1 O0aHKoB. Kak HaKomuTh,
. 1 becenpl, quanoru, IUCKyCCHUH.
yTOOBI KyNuTh? BC€ mpo kpeaur.
6. | Bkmagel: Kak COXpaHHTh H  NPUYMHOXXHTH? 1
ITnacTukoBas kapTa — TBOM Oe3omacHbIi baHk B [Ipoexr, urpa.
KapMaHe.
7 | IlpoBeacHMe pyOEIKHOM aTTECTAIUH. 2 TectupoBanue.
Hroro 8




TEMATHUYECKOE INIAHUPOBAHUE KYPCA BHEYPOUHOM JEATEJIbHOCTHU

Mooyab «OcHogbl yumameibcKou ZPamMomHOCHU)

[/ kJjacc
Tema 3ansaTus Koa-Bo DopMbI 1eITEJIbHOCTH
qacoB
1. | OnpenenieHne OCHOBHOW TeMBI W HUACH B
JUPHYECKOM TPOU3BEACHHUH. [103THUECKHIT TEKCT KaK UICTOYHUK 1 becena, kOHKypC.
uH(pOpMaITIH.
2. | ComocraBicHue coJiepKaHus TEKCTOB
yOTUITUCTHICCKOTO CTHUISL. OO011eCTBEHHASICUTYAITUS B 1 Pabora B mapax.
TEKCTaX.
3. | Pabora ¢ TekcToM: Kak mpeoOpa3oBbIBAThH .
) . becena, kpyrslii cTo,
TEKCTOBYIO HHPOPMAIIHIO C YUETOM IENHAATbHENIIIETO 1
poJieBas urpa.
UCIIOJIb30BaHUs ?
4. | Tumbl TEKCTOB: TEKCT-00BICHEHHE
(0OBsICHUTENBHOE COUYMHEHHE, PE3IOME, TOIIKOBAHUE, 1 KBecT, nuckyccusi, Kpyriablid CTOJ.
ONpEeCIICHNUE).
5. | Ilouck koMMeHTapueB, MOATBEPHKIAIOIINX
OCHOBHYIO MBICITb TEKCTA, IPEAJIOKEHHOTO JIsIaHAIA3a. 1 JlenoBas urpa.
6. | Tumbl 3a1a4 Ha TPaMOTHOCTb. [lo3UlIMOHHBIE o
1 KBecT, Kpyruiblii CTOJL.
3a/1aumn.
7. | PaboTa ¢ HECTUTOIIHBIM TEKCTOM:
WH(OPMAITMOHHBIE JINCTHI U OOBSIBICHUS, TPAUKUN JUATPAMMEI. 1 HenoBas urpa.
8. | IlpoBeneHue pyOeKHOM aTTeCTAIUN. 2 TectupoBanue.
HTtoro 9




TEMATHUYECKOE INIAHUPOBAHUE KYPCA BHEYPOUHOM JEATEJIbHOCTHU
Mooynb «Ocnogbl Mamemamuyeckou 2pamomHoCHLuy

7/ wkjaacc
Ne Tema 3ansaTus Kou-Bo D opMbl AeATEJIbHOCTH
qacoB
1. | Apudmerndeckue u anreOpandecKue BIPaKCHUS:
. . . 1 OO6cyxaeHue, MpakTUKYM.
CBOMCTBA OIEpaluii U MPUHSTHIX COTJIAIICHHM.
2. | MonenupoBaHue U3MEHEHUI OKPYKAIOIIETo MUpa 1 UccnenoraTtennsckas padora,
C MOMOIIBIO TMHEHHON (yHKIIHH. YPOK-
MIPAKTUKYM.
3. | 3amaun MPaKTUKO-OPUECHTUPOBAHHOTO
CoJIepKaHus . Ha JIBIKCHHE, HA COBMECTHYIOPaOOoTYy. 1 OO6cyxenne, ypok-
MPaAKTUKYM.
4. | T'eomeTpHuUecKre 3aJa4M HA IIOCTPOCHUS U HaU3y4eHUE CBOMCTB puryp,
BO3HHUKAIOIINX B 1 OO6cyxaeHue, ypok-
CUTYalMsIX IOBCEIHEBHOM )KU3HU, 3aJAUITPAKTHYECKOTO IPaKTUKYM, yPOK-
COAEpKaHUSL. HCCIIEIOBAHUE.
5. | Pemenue 3amad Ha BEPOATHOCTh COOBITUH B
A P 1 Ypoxk-urpa, ypok-
peaabHOM )KU3HH.
HCCIIEIOBAHUE.
6. | DeMeHTHI TEOPUM MHOKECTB KaK 00BEINHAIOMEEOCHOBAHIE MHOTHX
. 1 Ypok-Hucciaeq0BaHueE.
HampaBJICHUI MaTEMATHUKHU.
7. | CtaTucTuuecKue sIBJICHUS, IPEeICTaBICHHbIE B
. _ . OO6cyxaeHue, ypok-
pasnmuuHOM (popMme: TEKCT, TaOIUIIa, CTOI0YATHIC HIIMHEHHBIC JUATPAMMBI, 1
MPAKTUKYM,
TUCTOTPAMMBI.
MIPOEKT, UTPA.
8. | Pemenue reoMeTpruyeckux 3aaau 1 [IpoekT, uccienoBarenbckas

HCCICA0BATCIILCKOT'O XapaKTepa.

pabora.




[IpoBeneHue pyOekHOM aTTECTAIUU. 1 TectupoBanue.

Hroro 9

TEMATHUYECKOE INIAHUPOBAHUE KYPCA BHEYPOUHOM JEATEJIBHOCTHU
Mooynb «Ocnogbl ecnecmeeHHOHAYYHOU 2PAMONIHOCIIU

7 KJacc

Tema 3anaTus Kous-Bo DopMbI 1eSITEJbHOCTH
qgacoB

Cmpykmypa u ceolicmea eeujecmea

HO‘IGMY BCC TCJIa HaM KaXYyTCA CINIOIIHBIMU!

MOJIEKYJIIPHOE CTPOCHUE TBEPBIX TET, >KI/II[K(.).CT€I\/’I u 1 Becera. JleMOHCTpAIAA MOZENEH.
razoB. Jluddys3us B razax, sKUAKOCTAX U TBEPIBIX
Tenax.
Mexanuueckue asnenusn. Cuivt u 0suxicenue
Mexanudeckoe apmwxenue. Mueprus JlemoHcTparus Mojeseit. JJaboparopHas padora.
3akoH [Tackans. ['mapocraTudyeckuii mapajgokc. 1
Hedopmanus Ten. Buasr nedopmaruu. YcraaocTsb [Tocemenne npou3BOICTBEHHBIXUIIA HAYYHBIX
MaTEpHUAJIOB. 1 JabopaTopuii ¢ pa3pbIBHBIMU MaIlIMHAMU U
IIPECCOM.

3emis, Mupoeoil okeau

Atmocdepnsie sBienus. Berep. Hampasnenue
BeTpa. YparaH, TOpHaJ0. 3eMJIETPSICEHHE, IlyHAMH, 1 [IpoekTHas AEATEIBHOCTD.
00BSICHEHHE UX TTPOUCXOKICHUS.




JlaBneHne BOJbI B MOPAX U OkeaHaX. CocTaB BOABI
Mopeil 1 okeaHoB. CTpYKTypa OJIBOJHOM cepsl. 1
HccnenoBanue okeana. Mcnosb3oBaHue 10ABOIHBIX
JPOHOB.
buonozuueckoe paznooopasue
Pacrenus. ['ennas Mogudukanms pacTeHH.
BHemHee cTpoeHue 10KAEBOr0 YEPBS, MOJUIIOCKOB, 1
HaCEKOMBIX.
BHellIHee i BHYTPEHHEE CTPOSHHE PhIObL. VX Odopmitenue komnaxa. CozganuexypHaia «My3zeit
MHOroo6pasue. I[IpeCHOBOIHBIE U MOPCKHE PHIOHI. (baxToB».
BHeniHee U BHYTpEHHEE CTPOEHUE MTHLIBI. 1
OBoJoIus ntuil. MHOrooOpasue MTHIl.
IlepeneTtnbie nTuibl. Ce30HHAs MUTpALUS.
[TpoBeaenne pyOeKHOM aTTeCTaIINH. 1 TectupoBanue.
Hroro 8
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